ei ^ m # tf- /r, 

JAPAN PATENT OFFICE ^ a2w >^ ™Z & 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m * n h 

Date of Application: 2 0 0 1^10^120 

fcfcl JSi "S* 

Application Number: 2001-315450 



AppUcaiufs): ^ feSt^lli^^tt 




< ■ 



2001^11^260 



m n jf & w 

Commissioner, 
Japan Patent Office 




2001-3102289 



^2001-315450 



101Y0312 

CitffiB] ^13^10-^12 0 

CHBRW^S] G02B 6/00 



G02F 1/35 



[ft*] MSI tt— 

[»u§#] 

[Rife] 5fn& 



C»3(I#^] 000002130 

[ftSA] 

[»8ll#-t] 100088155 
[#S±] 



m!E#2 001-3102289 



#2001—315450 



[38S!I##3 100089978 

[S»S(I##3 100092657 

[3RS'J##] 100110582 

[fti0#-£] #1^2000-395546 
[fflJHH] ^12^12^260 

[^*«f^«#-^] 014708 

21.000R 

m® i 

H**J# i 

0106993 



2 



£B!iE# 2001-3102289 



#2001—315450 



mm%] mmm 

^±m7t.m^mn^nr^nrmmt. i. 5 timixr ^ it 

7>fA'= 

OOwt.ppmSlH'fefJ, SSI. 5 3 #mJCfctt£l»lKiR#cfci\ lOdB 
[at#£4] MSI. 5 5/tmfCfc^T4. 0 # m&,±fr-D 9 . 0 ^ mj^ 

[ft#£5] MSI. 5 5 Ai.mlca3V*T4. 0 # mJ^_h^o 7 . 5 # mj^ 

Ac 

fix.. 
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t £ 7 fH«<M 7 7 J Aififgfi. 

ztzmm £.-tsn*i% 6 Xli 7 fai8<z># y 7 4 Aif(6*. 

^Atc*©»S^, 3 0 0 0wt.ppmKK'fe l J, ifil. 53/zmfC;J3tt 
SMttt^ctf. 1 0 d B/mJ^ii-e&Sr #M £ ^ £ If ^ 9 fa^tf) ft T7r 

0 /tmEJi±^9. 0 /ti mJ^T(D=E- K7^-;i/ £ £ £ £4»£-f £ 

0 /tm«±^o7. 5 fi mJ£tTCD=E — K7-f - Ki&f 

[0 0 0 1] 

[0 0 0 2] 

7>f/t (EDF: Erbium-Doped Fiber) 3 tlfe%y 7 >f AifipStl (EDF 
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A: Erbium-Doped Fiber Amplifier) jfifil. 4 8 # m©Mfrjg3fcjb<E D F 

ICgW&Stt&iillCJ: »J, C^>F (1^1. 53/tm~l. 5 6^m)S>^>VA 
&LA>K(WI1. 5 7#m~l. 6 1 /tm) ©fjf-^^^i^E D F {Cfe I^Tiff 

[0 0 0 3] 

.Sfe-f) &#fiftLTfe&1*5SE:R:fl-ffl#M (WDM: Wavelength Division Mu 
ltiplexing) eS&jWrfctlTV^. WDM^gfCfe^T^M £ *;i/tf> 

TV**. Jg&S*^*fb£EI£#l8tf) 1 o£ LT, #«^##©?^raUB 

[0 0 0 4] 

EDFAtt, C>*> K&SV^iL/t:/ KlC«"r*#Mfl:##3fc (WDM>fg#) 

^T, E D FCO^E- K7-f K&tt/hS V> a Z.tlh<DZ. EDFlCfcV* 
TMftMli?#£C^ 0 fit, ra3fc8fciB£#£&<&fc, #fg#©?&7£&Mb;tf 

[0 0 0 5] 

f^T, #^1 0-2 4 2 5 5 6^ifCil IB3tei8tiB#©$83- SfllftS 
E D F ^^5^$ tlT V^-g>„ d<Z)4^?|lCg|^StlfeEDFtt, jR^l. 5 5 
M mCe^T 9 mj^±©^3 7li:, 1. 5 3/tim^^l. 5 6 fi m©^H 
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[0 0 0 6] 

m w & mm l £ e> n t & mm] 

mmytwim& tit, 20 (Dm^cD^m^mm^ z$&mm t tezm&iz&mm 
±ih# m¥ 10-242556 ^mizm^z tife edfh m^mm^tmm 

^COV^M^3l#&£ftT^&^3£fr«b % #^Mra^M^lC^HH b 
[0 0 0 7] 

m\z. l/o Fizm-t&g>mfcm j %yb$:mm-t2>E d f at-s, ^nmmeh^ 

»©^4i)lli:^§„ L/t> KM E D F A J£, CA^FMED 

f Atit^x. &mfoznz^v*)im<Dm*izft-DX±m-%yt<DAy-tfm 
%.&Mzmt=.v (Dmntf'^z t^b, &r (ca>kjbedf 

AfCJiM$tl-5EDFCD5~l O^M) (D E D F jtfi& H £ $ ft, £ *fipg?if 

^^Sv^^h^^^:^^lrj|a^Ai7-^i5Mi:$ftS 0 L/t>K 

e d f ^xtfes 3 n iz j; y , &mmmmytwtm& us vn„ 

[0 0 0 8] 

r©#8Bjm, ±&©J:^fcWiH&#&*£fc&£fc3ftfcfc©T?&»K la> 

[0 0 0 9] 
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Tmmto-mz&m&tixk&w mz, ^mmmm%y 7 j jmz. ^M^tis 

1. 1 AmW±^M^HSl^©i^T, MWCiil. ljttmJEUifr 
ol. 5 Am«T©M^>y ht7SS?:tt5. 
[0 0 10] 

m?ztdVT*&<m®&mmftmm&<Dft&z%m^mzwffl-?2> 0 mz, #m 

m^ft(D^v-tfmiz£tezmmmz&m?zmmmyt-7T4JMz, z<D^miz 

mzM-tz>z\h*-*smz-tz> 0 
[001 1 ] 

[0 0 1 23 



5 



ffiSE#2 001-3102289 



#2001—315450 



[0 0 13] 

E r TC^I-OSIStt, 3 0 0 0 w t . p p mJ^T, &H<[i2 5 0 0wt. pp 
m&T, «fc»;#*L<l±2000wt. ppmKTOS. 1 . 5 3 

/tm®lC£tfSl»JRtg$cfcJ:, 1 0 d B/mJ£t±T?&S. jg 

e d f Aiz&vzytmnmmfaii LTmmxzz> 0 

[0014] 

4. 0/tmp;±^o9. O^mJ^T, £F£L<te4. 0 a mj^ 
±7. 5 ^tmjyms. ; E- K7^f-A/ KS*«Jia4©<eHJcS8^3tiSii:JC 

[0 0 15] 

stylus:, hi~hi 3 zm^xmm-tz. as, im^mic^tii?-© 

[0 0 16] 

ftT>f y 2 1, 3tA^74 0, *(IM77>f;\3 1&tf^^74 

[0 0 17] 

##^4 0£l±®jg3fc»5 0*«g?«S53tlTfe»J, «*^94HCti© 
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»; Sf5i ufe®je^s:it*gffl^ 7 r>r^ 3 l^m^u 3tr>r v u-* 2 1 <t »;a 

llfei^^J|TO77^^3 l^ffi^S. ft#:/^4 1&, I&|B^M5 

1 <fcya£Ufeffljg3fc&itf*IJB#:7 7>rA3 l/\ffi7jU fiM77^/U 1 
i'jailTO^Ml 2 /\ffl ®j@3fe»5 0, 5 1 ^tl^ftte, 

[0 0 18] 

5 ij^^ffi*s4T.fciaja^tt, ft*-7°^4 i ^^TifiijiM^^T-r A3 
r«j&c#M&£ti3 0 a^sbi l^&AAstifc^s^^tt* ft7-fvi^-#2 

1TO*7"74 0 ^iligbTitfgffl^^T-r A3 HCA*fU 3CDJt(igfflft7 
7>f A3 1 lCfc^Tift>I£*l£„ *LT, ifiPSfgft? 7-f A 3 1 3^&ffii;Stlfc 
#*ftfB#ft (iffg^&^Stt^ft) t±, ft#:/^4 1 fc^rmiJ^l 2 J: 

[0019] 

. ®2 (a) ic^snfei^jc, n^m%-yr^ A3 i&, m5e«iict&oT#tf 

fc, Mf^n 1 5^ga©3r«*3 1 1 fc, »37l* 3 1 1 ®^M(C 

t2^e»*lfe, Mr^n2 «nl) ®^5*;K1«3 1 2tS«iS. H 

2 (b) \t. ®2 (a) lC^3tifeiB*iffl3t7r>f AfiOJe^fsP^n^r^^Tf* 
3„ I0aif$7°D77^;i/3 5Olt 0 2 (a) I^C7)^L (itMB/Sft? 7>f A 

3 1 ©3fe*lfclft3"*Si») ±Kiffi«"t<&#iJ©B#f*S^b, fS«3 5 Hi, n 
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r««3 1 1 <DmL±iz&m?zffl&<DmifTm. mms 5211 v=?v kik«3 

[0 0 2 0] 

Z\ZX% mmmn 1 (D37««3 1 1 tmtiT^n 2(DV=7V K«« 3 1 2 ilCO 
JtB^MAnte, «T0^ (1) 
[0 0 2 1] 

An= ( (n 1) 2 - (n 2) 2 ) /2 (n 1) 2 -(1) 
[0 0 2 2] 

fcfc, 02 (a) (b) JC^StlfcWT®«3i&tJ t ®*f*^'n7T>r^tt, 

£UT», m^if. ^H#fFlg5, 8 3 8, 8 6 7 #£>0 7 ~® 9 SC^£ ftfe «fe 

£ t» tc# ±^jnit a&fln $ ft T v \ ft « * v \ „ 

[0 0 2 3] 

rfttciu, ^M^Mpg^MM^^^^^wj^ftSc mmmftyrj a 

3 i amthiiy ht7lI^ISM^Tt & grille £*J, wm%Xi7 7>( 
3 l ffitfn^^/jNSv^ 
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[0 0 2 4] 

yy°)ite. JfcJB#rs*llAn#o. 7%©-9->^;i/h, o. 5 y 

, ^77G3 10lt JtSff A n 0 . 5 %tf>^> >OK ^7G3 2 0li 

VN-f 6 7 m©^3, iflhRl. 5 3 # mtCfc^T 1 0 d B/m 
tf>»£iK3I3c, 1 0 0 0 d B<Z)I$I&^:^X (unsaturated absorption) {tt 
#3 5mm •C#^*lfc5RJ»Tf?Rl3£SnS 0 ISt^iil. 5 5 

fim (1 5 50nm) 
[0 0 2 5] 

Z-totf^yfrhtofrZ idle, H^>yht7Wl. 0 3 /temJ£U:T?**l 

nw*m%-yy^ A3 i ©tas 1 . 5 5 ^mjcfectsffiif n*j£o. osdB 

«TT?*»J, r-#7ift£#l. 1 AmJK±T?*)tl«, iflpg^^ 7 7 A A 

3 lfflifil. 5 5 mlCj3tt«ffitf DXliO. 0 0 3 d B^Tt^S. 
[0 0 2 6] 

77>f A3 1 JC»F«StlSlftS^'*©J|ifi>tSfffl& 1 p s/nm«Ttt5t, iffll 
M3t7T-f A3 1 £1 0 0 miSfft5^&, JST*Sfl§3t7 r-f A 3 1 

A0«:5#ifc4ettfcj^^9:7T?&*. y?74 2 0tt, ifcj&MT'&Sft 

7 r >r A©M^«t^tt&jS b T »J, »Jt«0lia)3fe7r -fAli, 1. 3^m* 
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»®*£ffeift;R£:, Wt&l. 5 5 /imJCfcV^T 1 0 p s/km/nm|0it^ 

7-fA3 i<DM^m43'[££^LTfcU, S^*Sffl)fe7r>f A3 l i±, l. 3 n 
mj^±£>^#ffc^£, tfcSl. 5 Ops/km/nm^T© 

[0 0 2 7] 

W3l7r^/t3 1©37I«3 1 l©il>&< fcfc-ffiSlCfc):, 
TtBt. LTE rjcSRtf^&lJStiTfc*;, K#ffiM3fc:7 7>f A 3 1 fcfcv^T, In 
T1S«3 1 1 JC»iD3tiSE r^iclltt, 3 0 0 0 wt . p p mJ^T> ft£ 
Utt2 5 0 0wt. PPm^T, i'Jff*K»2 0 0 0wt. ppm^K' 
&6= Iftfil. 5 3 ix mJCfe^SlRjR^li 1 0 d B/m&>±1*&&. Z(D£o 
fc*&&lCfc»K JfMUS3fc 7T>f A3 Hi, CA> W£LA> RCfcttSfg 

<MKfb^^rtgT'feU> 3CDril7b^, LA> KME D F AJCjSttS^iffgJSaSE 
[0 0 2 8] 

fefc, ft4@Mft 7 7>f A3 1 <Daym%t3 1 1 {CS*fltia*l<5E r»K (w t . 
P P m) J^T©£ 3 {^Saturation Parameter^£,^#£4T,£ 0 f&t>*>> *iT 
iM)t77^^3 1i;eW5ErIlNt (m~ 3 ) {£, Jg*T©5£ (2) fC«fc y$g 

[0 0 2 9] 
N t = C • t/ (w • b 2 ) ••• (2) 

[0 0 3 0] 

? ^Saturation Parameter ( s _1 • m" 2 ) , t (m s ) , 

bttE rTC^A^JDStlfelS^^^STf&S. Saturation Parameter £ teHSRf 
»Cfc *u t)!5#^T tt^Sit IT 1 0 m s & fz. 

, MJ«c¥#bte, Ayht7t5itSl. 5 5 /unlCfcW*^- K7-f - 
^KS^e>»^tCj|tfflS4x*. d<Z>££, ErSlNt (m~ 3 ) (S 
i 0 2 ) |!&£D (=2. 8 6g/cm 3 ), E r 3+ tf) 1 mo 1 VftWAZ (=16 
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7. 3 g) , Kn»N (=6. 02X10^) SrJB^T, «T©^ (3) 

JCJ: *J E rjRSN s (wt. ppm) Aif$|i5 0 
[0 0 3 1 ] 

Ns (wt. ppm) =Nt (m~ 3 ) • Z/ (D • N) ••• (3) 
[0 0 3 2] 

*77>f^3 1 fCfctt£MI$W£E r y?7T*$>&. 

?JC, E r«£#3 0 0 0 wt .p p mJKTT?&*ltf, ifPMMft 7 7 >f A* 3 1 {C 
&VZ>&m%}mtflK\<\ ErW2 5 0 0wt. p mmJ^T, S&tCErJBS 
#2 0 0wt. ppmKTT'&tlH J: U £^#J UTifi^Igift3&*s#*3 e>*lS„ 
ErjG^fcfcfctc, ISlwt%«±, f*b<tt3wt%a±©A15c 

[0 0 3 3] 

iDAT, Jf(Sffl^7T>f A3 ltt, JftSl. 5 5 fi mJC£V^T4 . 0ahi«± 
*^9. 0 ^mJ^T, ftt. h< \Z4. 0 AmJg/Lhfr'O 7. 5 /tmJ^T©^- K7 

[0 0 3 4] 

K7-f -/I/ KStt, I TU-T©PetermannIICDJtg^fC J: »; ^ 

$r;*jy ht7^Si:©ll§5:^ty77tfeS 0 
[0 0 3 5] 



ffi|iE# 2001-3102289 



#2001—315450 



6 2 0 ititm^rm^A nifiO. 7 %T*&6-9-> :7>, 7 6 3 0 »JfcJB#f 
apHAntfO. 9 %T*&£-tf->7°;i/, ?*^7 6 4 0 ttJfcJB#f4^A n# 1 . 1% 
^776 5 0ttW$iAn^l. 3 %X'&Z>Vyy°jl. >f 
77 6 6 0ttJt®|ff$lAn^l. 5%-efc6t>^, ^9 7 6 7 0 fcJfcJBtfr 
liAn^l. 8 %T*&5-9->7*;i/, ^9 7 6 8 0 ttJtJS*f^8H A n*« 2 . 1% 

77 1 OiiifcM^An^O. 7%Tf*S-9->^;i/, f=r ? 7 2 0 &ifcjgfr^ 
iAn^O. 9%T?&S-9- >7VK ^777 3 0 «jfcJB#fspH A n # 1 . 1 
&Si*->7>, ^777 4 Oliftllf^iAn^l. 3%T*3b&-yry?fl,^ if^ 
7 7 5 0&Jfc@#f2*MgA n#l . 5 % & £ if > 7VK ^77 7 6 0ttH;M$ 
iAn^2. 1 %T'&3if>7VWCoV^CD±fBlig^&^*l^;ft^ , ro 
[0 0 3 6] 

1 . 03/j mJ^_tfro 1. 48/. mKT, *^ffit?S^*« 1 . 3 *t mJW_t^ 
ol. 4 8 (imMTttezmm&m-t. h^M^OTPS 1 . lit*mtt 

[0 0 3 7] 

7fe7 7^A^g#§l&Z> , ^lftgffl7£7 7-1'A3 1 ©Jl^lft&SygMJCO V^ 
Ti^fS, M*Stl«^7T>fAitfli»tt, i§ifilffl^7r>r^3 1 tit, 3 

JCJ8friS3fe *®je3t»5 0 ti, ffiTJ^^^l. 4 ffi7JA° 

£#1. 48/tmTSoT, ffi^C-^2 7 0mWT^orc„ ATJj^ 1 1 ICA 
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f^i5ttC;t> KlCM^S 1 5 7 4. 5 nmt'&U, ffi#tf>ft-^M:BM£ L A* > 
KlcM-tS 1 6 0 9. OnmT'&ofco AiJ^ 1 1 iC AiJ £ V 
-liOdBm^U ffi^Sgl 2^&ffi*atlS#^^©Ar7-tt2 2. 3dB 
mtbfc 0 »fft&K&2 5°C£ tfe. 

[0 0 3 8] 

0 8tt, 31ICEDF1, E D F 2^E D F 3 fCWU Zltl^CDif^tf* 
£tb*>tlfemT*$>2> a EDFltt, 1. 1 2%CDJtJB*fapHA ru 1. 3 7^m 
®^*»;h*7»fi, 1. 38/nn (®jg3fe»&«T) MS 1 

. 5 5 ^m(C£V^T 5. 7 4 ^ m©^- F7>f -Jl KS&^^S. EDF 
UCfcV^T, 3 7ffi«3 1 ltC«iDStlfeEr©«Stt9 1 2wt.ppm, A 
KDWkStltS. 9wt%T*&o£ 0 EDF2U, 1. 3 4 % CDifcJBff^li A n , 
1. 2 8/tm0»^t7«^ 1. 5 7 /* m £m^m&£.<D 
W (D^ftWti&M. 5 5 /imfCfeVNT 5. 4 6 /tmC^-h^-f-^/K 

&-&M-tZ> B EDF21C£V^, 3 7 M^C 3 1 1 iCgsfltJ;* ftfc E r <0»LK 

SlHOwt.ppm, Al©^i^li6. 2wt%T*&o£ = E D F 3 It, 0 
. 7 1 %©JfcB#f$S|£A ru 0. 8 3 fi mCDMMft "J h^"7|S^ 1. 65/tm 
(fe#i&RJg*J:) ®^#ffcMS, MSI. 5 5^m[C^^T7. 8 1/tm^- 
F7Y-;i/K#5:ttS 0 EDF 3(Cj3^T, 37ffi«3 1 1 IC^ioati 

*E r (Dilute 7 9 0 wt . p pnu A1©HB3. 5wt%T?&o& 0 
[0 0 3 9] 

EI9&, 3HCEDF1, EDF 2MEDF 3 #MJ9S*lfc3fc:7 7-f /1*t? 

e d f i t>mm^nt^%yr^ ^mm^^(D^ts%, G9 2on edf2# 

[0 0 4 0] 

^wsedf 2 fimmznfcyt? 7 j AmmmT'iz. m&i 5 8 3 nm# 
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^edf i&£v^±edf 3 tfmmt*tit=.yt7 7 ^ ^mm^r-it. m^mm^b 
mm&<z>MWtfmfttefr-Dfco tt=.. edf3&, mnxv h*-7mn&o. 8 

3 ^mi:/^^V^OT^ JSfil. 5 5 /imlCjStt-Bffitfn;*, (1113 5^, £ 
$6 7m) #1. 3 dBmm£*£<. M% _tlfflfi#& -5 £ £ tfflSfgS tlfc. 

[0 0 4 1] 
(»2^») 

#ac 3©5§H^{c^sJt(iMM^ 7 t -< am%?7 << rtwrnmom 2 mmmm 
fR&^-TEg^**. 3te7r>r Ait(6*2i±, Aij^i i ^^m^s^i 2/\ibj^t 

7>f A3 2&tf3fc#:/^4 2#38tte>*lTV*S. 
[0 0 4 2] 

j@3fc»5 2#^i!3*lTV^o 3t7>fVI/-f2 1tt, A:ft*8 1 1 *>*tM6JB3fe 
*&mm%7 7<i A3 1, 3 2-^tl^tltt, 5^0)t7r^AT'Sot, 

««ic#±ig7ciR («^«Ersi) ^»$tiTJ3u, mmyt cm 1 

. 4 8 / amtf)ft) ###3*1 SCI fcJCfc tlfg-ifft (MAliC A> L A 

> FfCMlTSft) fciWrs. ^7"7 4 1|j:, BfrjgftS 5 1 «fc »J LfclfrjS 
3fe&J£*IJB3fe:7r>f A3 l'sfflifrU J|fffiM3t7T>f A3 1 <fcUSBiLfcM#ft 
Srif(iM3fc7T>rA3 2'^ffiA-r*. 3t*7 t 7 4 2(l ©jS^SC 5 2 J: >J PJM L 

fcmmytzmmRm7 r j A3 2^m^L, ^sM^r^r A3 2 * ysgjgi/fc 
^■^^$:m^i 2^mi7t-e„ mmytms 1, 5 2-e*i^*w±, MAtf^fft 

[0 0 4 3] 

#7 7>f A*f?*gS|2 ICfeVNT, ®jS3t«5 1 ^e>ffi^jStlfe®S3ttt, 
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^e>m*S*lfe@jg3fctt, ^^^4 2 &ftT*t?IBJg#:7 7>f A3 2{C*£#ftfC 
#*&34xS. A:*7SB1 1 fCAiJ$tl^##3tli, 3fcT-f VI/-* 2 1 SrSfixfiOT 
JH#SM3fc7 T-f A3 lfCAftU ^CDififi@M^7T-f A3 1 tCE^TifMBStlS 

^4 1 S:jgT*t*SM^7r>rA3 2JCA*f3*U *l?*gffl^7 T>f A 3 2{C£vnT 
5S(Cifi{rI$tl^ 0 fit, Jf*iffl3fc77-f A3 2^e>ffi^$*ife-fg#« (*fiPI3 
tlfefg-^ft) tt, ft#V^4 2 2 J: »J ffiTJ^tiS. 

[0 0 4 4] 

i©^2||JIS^J»JC«SJtliffl^7T>f A3 1, 3 2-ttl-ftltt, ±xE©Hl 

mM&Mizmz>mmmyt7T-4 as i fci*?i«©i»3i&fli;t.-5 (H2 (a) ( 

**F®©ii<6M3fe7T>f A3 2JC, Z ^ BE &c fffigM ft 7 y-f Atfig.MSti 
[0 0 4 5] 

$ &fc|8iJB#e>fcl:, ^(D^Jc^smipgMftVT-f Alcove, #Mffcfg#ISJ 
[0 0 4 6] 

*fipifflft:7T-YA£ LTJBS£;fl£-b-> >OW2, 1 3 2 9 nm©|&j&:*ry 

MSI 5 5 0 nmfCfcVNT 5. 6 /imC^E- F7^ -;i/Ki, 13 82 
. 5 nnKDm-frWtWi&Zm-rzmi -V-y^Jl, 1 3 3 7 nmO^»;b*7a8 

i^l 5 5 0 nm[Cj3V^T5. 62/i mCD^e — K7-f-ib F#, 1 3 8 2. 
5 n m©*M»5 & tt 5^ 2 1 > 1 2 5 6 nm©^8fr#y ht7SI 

> ISl 5 5 0 nm(Cfe^T5. 4 /im©^ - K7-f -;i/Kt, 1 4 4 2. 5 n 
m<D&ft&l&-B t &m , t&1&S-y r >7Jl* 1 2 8 7 nm<Z>H8&j&y t>^7lS, jR 
£1 5 5 0 nmJCfcV*T5. 3 UmCt- F7^ - ^FS, 1 4 5 7. 5 n m 
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